Aim-To analyse critically a protocol for the investigation of girls presenting with virilisation in childhood. Methods-Twenty five girls aged 1.6-8.7 years with features of virilisation were evaluated. Twenty four had presented with pubic hair, eight with axillary hair, seven with facial acne, four with clitoromegaly, and 10 with tall stature. They underwent clinical assessment (height, weight, height velocity, staging of puberty, physical examination for acne, body odour, and clitoromegaly) and laboratory assessment comprising basal concentrations of cortisol, 17 OH-progesterone (17 OHP), androstenedione, dehydroepiandrosteronesulphate (DHEAS), testosterone, and oestradiol. The above steroids were also measured during the short synacthen test (0.25 mg intramuscularly) in 16 subjects and low dose dexamethasone suppression tests (0.5 mg at six hourly intervals over 48 hours). Pelvic ultrasound, computed tomography and magnetic resonance imaging of adrenals were carried out when the biochemical findings suggested that there might be an autonomous source of androgen secretion. Results-Clinical and laboratory assessments differentiated the patients into three diagnostic categories: adrenarche (18 cases), congenital adrenal hyperplasia (five cases), and adrenocortical tumour (two cases). The last had elevated concentrations of DHEAS, 1.5 and 19.1 ItmoIll (normal value < 0.5 pmolll), androstenedione, 24.6 and 21.8 nmol/l (normal < 1 nmol/l), and testosterone, 4.5 and 2.4 nmol/l (normal < 0.8 nmolMl), with none suppressing on dexamethasone suppression. Congenital adrenal hyperplasia subjects had elevated basal serum concentrations of 17 OHP (n = 4): 250, 140, 14, and 14.1 nmol/l (normal < 10 nmol/l) and elevated peak values of 17 OHP after synacthen (n = 3): 76, 179.5, and 175 nmolll. Adrenarche patients had elevated basal concentrations of DHEAS (median: 2.3 Itmol/l; n = 17) and androstenedione (median 2.6 nmolIl; n = 17). Nine patients also had elevated basal serum testosterone concentrations (median 0.9 nmol/l). Peak values of 17 OHP after synacthen were significantly different from baseline (n = 12) and were < 50% of the lowest value in congenital adrenal hyperplasia.
drostenedione, dehydroepiandrosteronesulphate (DHEAS), testosterone, and oestradiol. The above steroids were also measured during the short synacthen test (0.25 mg intramuscularly) in 16 subjects and low dose dexamethasone suppression tests (0.5 mg at six hourly intervals over 48 hours). Pelvic ultrasound, computed tomography and magnetic resonance imaging of adrenals were carried out when the biochemical findings suggested that there might be an autonomous source of androgen secretion. Results-Clinical and laboratory assessments differentiated the patients into three diagnostic categories: adrenarche (18 cases), congenital adrenal hyperplasia (five cases), and adrenocortical tumour (two cases). The last had elevated concentrations of DHEAS, 1.5 and 19.1 ItmoIll (normal value < 0.5 pmolll), androstenedione, 24.6 and 21.8 nmol/l (normal < 1 nmol/l), and testosterone, 4.5 and 2.4 nmol/l (normal < 0.8 nmolMl), with none suppressing on dexamethasone suppression. Congenital adrenal hyperplasia subjects had elevated basal serum concentrations of 17 OHP (n = 4): 250, 140, 14, and 14.1 nmol/l (normal < 10 nmol/l) and elevated peak values of 17 OHP after synacthen (n = 3): 76, 179.5, and 175 nmolll. Adrenarche patients had elevated basal concentrations of DHEAS (median: 2.3 Itmol/l; n = 17) and androstenedione (median 2.6 nmolIl; n = 17). Nine patients also had elevated basal serum testosterone concentrations (median 0.9 nmol/l). Peak values of 17 OHP after synacthen were significantly different from baseline (n = 12) and were < 50% of the lowest value in congenital adrenal hyperplasia. The most common cause of signs and symptoms of virilisation in girls during childhood is adrenarche, the onset of adrenal androgen secretion.' 2 This benign condition is part of normal development but in some children results in unwanted signs of virilisation such as pubic and axillary hair growth, acne, and body odour. These girls may subsequently be at risk of hirsutism, oligomenorrhea, polycystic ovary syndrome, and infertility.3 More serious causes of virilisation in early childhood are late presentation of congenital adrenal hyperplasia,5 or androgen secreting tumours of the adrenal cortex,6 or ovary7 and features of virilisation are always a major concern for parents. This paper analyses critically a protocol for investigation of virilisation in young girls which has evolved in our paediatric endocrine unit over the past 12 DHEAS concentrations above the upper limit of the normal range for age (< 0.5 gmol/l). Median value and range for androstenedione concentrations (n = 18) were 2.6 nmol/l and 0.5-7.5 nmol/l, respectively. Seventeen patients had androstenedione concentrations above the upper limit of the normal range for age (< 1.0 nmol/l). Median value and range for 17 OHP concentrations (n = 17) were 2 nmol/l and 0.9-10.9 nmol/l, respectively (normal < 10 nmol/l). Median value and range for testosterone (n = 17) were 0.9 nmol/l and 0.5-3.4 nmol/l, respectively. Nine patients had testosterone concentrations above the upper limit of the normal range for age (< 0.8 nmol/l). Oestradiol values (n = 12) were < 20 nmol/l (normal prepubertal range < 20 nmol/l). concentrations (n = 5) were elevated in four subjects: 250, 140, 14, and 14.1 nmol/l (normal < 10 nmol/l)), and normal in one subject (4.9 nmol/l). Testosterone values (n = 3) were 9.2, 3, and 1.4 nmol/l and were elevated in all subjects (normal 0.8 nmol/l). Oestradiol values (n = 2) were < 20 nmol/l (normal < 20 nmol/l).
Adrenocortical tumour DHEAS concentrations were elevated in both subjects: 1.5 and 19.1 ,umol/l (normal < 0.5 gmol/l). Androstenedione was elevated in both subjects: 24.6 and 21.8 nmol/l (normal < 1.0 nmol/l), as was testosterone: 4.5 and 2.4 nmol/l (normal < 0.8 nmol/1). 17 OHP values were normal. Oestradiol was measured in one patient at presentation and was 70 nmol/l (normal < 20 nmol).
SHORT SYNACTHEN TEST Adrenarche 17 OHP concentrations (n = 12) rose from a median of 1.8 nmol/l (range 0.9-9.4 nmol/l) to a median of 14.3 nmol/l (range 4.1-30.6; p < 0.001). Androstenedione concentrations (n = 12) were median 2.6 nmol/l and range 0.5-7.4 nmol/l at baseline. After stimulation they were median 3.7 nmol/l and range 0.5-7.8 nmol/l (p = 0.17).
Congenital adrenal hyperplasia
The patient with a normal basal 17 OHP concentration had elevated peak 17 OHP after synacthen (175 nmol/l). The two patients with slightly elevated basal values (14 and 14.1 nmol/l) also had elevated peak values after synacthen (76 and 179.5 nmol/l) (fig 1) . Basal androstenedione concentrations were 15.5, 5.2, and 0.8 nmol/l, increasing to 23, 10, and 4.3 nmol/l, respectively, after synacthen. Basal cortisol concentrations were 380, 145, and 670 nmol/l increasing to 650, 547, and 980 nmol/l, respectively, after synacthen.
Adrenal tumour Synacthen tests were not performed in these subjects.
LOW DOSE DEXAMETHASONE SUPPRESSION TEST
Cortisol concentrations fell to less than 50 nmol/l after dexamethasone confirming that all patients complied well with medication and that androgen results could be interpreted correctly.
Adrenarche
Basal DHEAS concentrations (n = 7) (fig 2A) were median 2.1 ,umol/l, range 0.7-3.7 ,umol/l; they were suppressed to median 0.9 gsmol/l, range 0.3-1.5 ,umol/l (p < 0.05). This suppression was at least 17% of basal values (average 54%). Androstenedione values (n = 8) ( fig 2B) were median 2.5 nmol/l, range 1.8-4.9 nmol/l and suppressed to median 1.3 nmol/l, range 1.0-1.7 nmol/l (p < 0.01). This suppression was at least 39% of basal values (average 53%). Serum testosterone (n = 6) values were median 1.0 nmol/l, range 0.6-1.8 nmol/l, and suppressed to median 0.5 nmol/l, range 0.2-1.2 nmol/l (p < 0.05). This suppression was at least 18% of basal values (average 55%). 
Congenital adrenal hyperplasia DHEAS concentrations (n = 3) were 7.4, 4.6, and 3.2 pmol/l and suppressed to 0.72, 2.2, and 0.7 gmol/l, respectively (fig 2A) . This suppression was at least 52% of basal values. Androstenedione values (n = 4) were 50, 8.4, 5.1, and 45 nmol/l and suppressed to 3.3, 3.1, 1.2, and 2.3 nmol/l, respectively ( fig 2B) . This suppression was at least 34% of basal values. Suppression of DHEAS and androstenedione did not differentiate between congenital adrenal hyperplasia and adrenarche. Serum testosterone (n = 4) values were 9.2, 1.9, 1.5, and 5.4 nmol/l at baseline, and suppressed to 1.7, 0.96, 0.7, and 0.9 nmol/l, respectively. This suppression was at least 50% ofbaseline values.
Adrenocortical tumour DHEAS concentrations in the two patients were 1.5 and 19.1 gmol/l at baseline and 1.5 and 15.9 jmol/l, respectively, after dexamethasone. Androstenedione values were 24.6 and 21.8 nmol/l at baseline and 29.2 and 15.4 nmol/l, respectively, after dexamethasone. Testosterone values were 4.5 and 2.4 nmol/l at baseline and 1.7 and 2.3 nmol/l, respectively, after dexamethasone. Apart from one girl in whom the testosterone values decreased by 37%, the steroids were not suppressed after dexamethasone.
RADIOLOGICAL IMAGING
A pelvic ultrasound scan was performed on 12 patients and no significant ovarian abnormality was seen. Adrenal ultrasound was carried out in five patients and the results were normal in three. In two patients a left adrenal tumour and a right adrenal tumour were evidenced, respectively.
Six patients had an adrenal computed tomography. The two adrenal tumours were confirmed, and one other patient had bilateral adrenal hyperplasia. The scans in the remaining patients were normal. Clitoromegaly however did distinguish the groups, being absent in all the adrenarche patients but present in four out of seven girls with either congenital adrenal hyperplasia or adrenal tumour; these four girls were the ones with significantly elevated basal testosterone concentrations. However, genital enlargement is recognised as being a possible feature of atypical premature adrenarche.' '5 Similarly, acne occurred in only two of the 18 patients with adrenarche compared with four of the seven patients with congenital adrenal hyperplasia or a tumour.
In all the patients, pubic hair was the most common presenting feature, accompanied sometimes by axillary hair and body odour. Premature adrenarche occurred mainly in the 3-8 year age group as reported in the literature. 16 Therefore, clinical and auxological features could not clearly distinguish between these three categories and laboratory and radiological imaging tests were necessary to make a definite diagnosis. Measurement of basal androgens and 17 OHP concentrations were helpful as markedly elevated serum 17 OHP, DHEAS, androstenedione, or testosterone concentrations often suggested congenital adrenal hyperplasia or a tumour.
Adrenarche patients present a wide range of basal androgen values. According to the literature those with the most increased basal serum androstenedione and DHEAS are the ones that should be most closely followed up as they appear to develop functional ovarian hyperandrogenism more frequently.2 3 "Elevated basal serum DHEAS concentrations in 16 of our 18 adrenarche patients were compatible with Tanner stage 2 for pubic hair. '7 In girls presenting with virilisation there is much discussion as to whether a short synacthen test should be performed, considering that 21 hydroxylase deficiency may occur rather frequently in some populations.4 17 18 In our series, of the five patients with congenital adrenal hyperplasia, one had a normal and two had marginally elevated basal 17 OHP values. In these patients the degree of 17 OHP response to synacthen clearly distinguished them from those with adrenarche. Measurement of androstenedione, however, during the synacthen test was not a helpful discriminator.
In the virilising adrenocortical tumours, androstenedione showed the most significant elevation, as reported previously.'" All patients with tumours had elevated basal androgens. Elevation of DHEAS is also an indication that a tumour may be present.
All patients with adrenarche that were tested with the low dose dexamethasone suppression test showed some suppression of the steroids as reported by Temeck 
